Vasa vasorum is a microvessel known as "the vessel of the vessels." It is found in tunica media in the wall of blood vessels. It is normally not visualized due to its microscopic structure, but when enough extra pressure compresses the wall of a blood vessel, by the presence of an acute thrombus for an example, this microvessel can be visualized. This case study explains how to identify vasa vasorum by analyzing Doppler waveforms. Furthermore, this case study suggests that the appearance of vasa vasorum in the 3-month follow-up may indicate that the overall recanalization of a thrombus may be more complex than how it is suggested in a published case study by Brandao and his colleagues.
Introduction
Vasa vasorum is more of a conceptual vessel than a physical one to most sonographers due to its microscopic structure. Nevertheless, the role of this microvessel is significant as it functions in neovascularization, recanalization, providing nutrients, and removal of waste products.
1,2 When a vein thromboses, vasa vasorum engages in a process of recanalization. 3 The case study published by Brandao and his colleagues suggests that the visualization of vasa vasorum may indicate the process of recanalization may start earlier than how it is documented in most literatures. This current case study identifies vasa vasorum, and confirms its identification by the same findings as in the study by Brandao and his colleagues. Furthermore, this study includes Doppler waveform of the proximal vein and the proximal artery from the 3-month follow-up exam to support the identification of vasa vasorum. It is important to point out that vasa vasorum is prominently visualized in the 3-month follow-up exam, which may suggest that the overall recanalization process may be complicated and lengthy than what the study by the Brandao and his colleagues suggests. Also, as vasa vasorum is not visualized in all patients with an acute thrombus, there may be other factors such as individual genetic variation like anticoagulability that may contribute to the appearance of vasa vasorum in some but not all.
The Patient Description
The patient is an 81-years-old female with a history of deep vein thrombosis in the posterior tibial vein in the right calf 3 months prior. She was prescribed Xarelto 10 days prior to the 3-month follow-up exam. She did not have any history of an injury to the vessel or a surgical procedure in her calf when she was initially diagnosed with deep vein thrombosis, or during the 3 months of period after the initial diagnosis.
Methods
Venous duplex ultrasound was performed together with cineloop B-mode imaging, color and spectral Doppler using a linear 9-5 MHz transducer (Toshiba) initially in December 2015 and 3 months later in March 2016. A caliber is used to measure the diameter of the thrombus in both sessions.
Results
In the initial venous Duplex study, only a short segment of a vessel was detected flowing in the same direction as in the artery in the peripheral region of an acute thrombus in the posterior tibial vein of the right calf (Figure 1 ). In the 3-month follow-up study, the vessel was prominently visualized inside of the recanalized thrombus flowing in the same direction as in the artery again (Figures 2 and 3 Figure 6 ). The progress of recanalization in 3 months showed an improvement, but the acute appearance of the anechoic thrombus still remained 3 months later. The overall diameter of the thrombus had changed from 12 mm in the initial session (Figure 7 ) to 9 mm in the follow-up session (Figure 8 ), which would be 25% reduction.
Discussion
Vasa vasorum is a normal structure in a vessel wall. Even though it is a microscopic structure, its various functions are significant as they are mentioned in the "Introduction" section. When there is enough compressing force exerting on the wall, this microvessel can be visualized, like in this case study. 1 In this case study, the vasa vasorum in the initial exam was shown only as an area that showed the same direction of the flow as in the artery (Figure 1 ), possibly because it was at the very early stage of engaging in the recanalization process. However, in the 3-month follow-up exam, it was visualized inside of the deep vein thrombus by its arteriovenous fistulalike Doppler waveform. The same finding in the published literature by Brandao and his colleagues confirms this identification. 3 The phasic Doppler waveform in the proximal vein and the triphasic pulsatile Doppler waveform in the proximal artery confirmed that it was not an arteriovenous fistula. The spectral Doppler waveform of vasa vasorum also showed a flow at a low velocity (50 cm/s), which would be considered quite low for a working arteriovenous fistula. The fact that the patient did not have a history of any injury or a surgical procedure in the right calf was another supporting factor that it was not an arteriovenous fistula. The formation of vasa vasorum may occur shortly after a vein thromboses, as presented in the case study by Brandao and his colleagues, but the overall process of recanalization may be more complex and lengthy as documented in this case study. The acute appearance of the thrombus in the presence of vasa vasorum 3 months later and only 25% reduction in the diameter of the thrombus 3 months later seem to agree with this statement.
Conclusion
The role of an ultrasound technologist is becoming more complex as technology improves. It is evolving from a traditional role of image picture taking into an analytical and clinical role. It is important for ultrasound technologists to understand, and to be able to analyze various Doppler waveforms to provide correct information to health professionals. In this case study, Doppler waveform of vasa vasorum was analyzed to distinguish it from an arteriovenous fistula. Also, it was pointed out that the presence of vasa vasorum and the acute thrombus appearance 3 months later might suggest that the overall process of recanalization could be more complex and lengthy, unlike how it was suggested otherwise in another published literature. As vasa vasorum is not visualized in everyone with acute thrombus, it would be interesting to study whether another factor, such as a genetic variation, plays a role in visualization of vasa vasorum.
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